Objective: To analyze malpractice litigation trends to better understand the causes and outcomes of suits involving otologic surgeries to prevent future litigation and improve physician awareness. Methods: Court records of legal trials from 1983 to 2012 were obtained from 2 major computerized databasesVWESTLAW and LexisNexis. Data were compiled on the demographics of the defendant, plaintiff, use of otolaryngologists/otologists as expert witnesses, nature of injury, type of surgery, legal allegations, verdicts, and judgments. Results: Fifty-eight unique cases met inclusion criteria and were selected for review. The most common surgeries that went to trial were mastoidectomy (48%), ossiculoplasty (21%), and tympanoplasty (16%). Eleven (19%) of the cases were resolved through a settlement before a verdict was reached. Verdicts in favor of the plaintiffs (31%) were awarded an average of $1,131,189. The most common alleged injuries were hearing loss (45%) and facial nerve injury (38%). Of the cases found in favor of the plaintiff, the most common reasons cited were improper performance of the surgery (50%), failure to properly diagnose and treat (33%), and inadequate informed consent and delay in diagnosis (22% each). Case outcomes involving pediatric patients were not significantly different than those of adults ( p = 0.34); however, adults received higher financial awards on average ($1 million versus $232,000; p G 0.0003). Conclusion: Obtaining an appropriate diagnosis, thoroughly discussing all options and potential risks, presenting realistic expectations, and executing the surgery correctly are crucial to patient care. Understanding the reasons surgeons go to trial may assist in mitigating risk for potential lawsuits.
The otologic surgeon works in one of the most complex regions of the body (1) . Although most surgeries are performed without incident, injury within the temporal bone can be devastating for the both surgeon and the patient (2) . In the United States, it is predicted that approximately 80% of physicians in surgical subspecialties will be involved in a lawsuit by 45 years of age (3) . Retrospective insurance data in the United Kingdom has shown that 84% of closed claims in otology result in payment of damages (4) , so the odds are not in the surgeon's favor. Additionally, a recent review of U.S. surgical malpractice claims shows a trend of increasing payments over time with statistically higher payouts for more debilitating and permanent injuries (5) . Medical litigation for other head and neck procedures has been examined by reviewing legal databases (6, 7) . Such analysis can help educate physicians and reduce the burden of increasing litigation (4) . There is no thorough analysis of litigation patterns involving otologic surgery in the United States, and this study addresses the void.
METHODS
Court records of legal trials from 1983 to 2012 were obtained from 2 major computer databases: WESTLAW (West Publishing Co, St. Paul, MN, USA) and LexisNexis (MEGA Jury Verdicts and Settlements, Dayton, OH, USA). Data were compiled on the demographics of the defendant, plaintiff, use of otolaryngologists/otologists as expert witnesses, nature of injury, type of surgery, legal allegations, verdicts, and judgments. All monetary awards were adjusted for inflation using 2012 United States Dollars (USD) using Bureau of Labor Statistics data (http://www.bls.gov).
Although suits that were settled or dropped before going to court cannot be obtained, these databases include all cases that were placed on a court docket and evaluated by attorneys and judges who deemed them valuable due to their legal precedent or important content (6) . Case data were analyzed using Microsoft Excel (Microsoft Corporation, Redmond, WA, USA). Univariate analysis using a Fisher's exact test was compiled to determine if legal allegations in our data predicted case outcome. Linear regression was performed to assess monetary trends over time. Statistical significance of all comparisons was defined with a p G 0.05.
This study was exempt from Tripler Army Medical Center Department of Clinical Investigation review because no human subjects were involved, and no protected patient information was reviewed.
RESULTS
There were 58 unique cases from January 1983 to December 2012 that met inclusion criteria and were selected for review. They represented 20 different states. Eleven (19%) of the cases were resolved through settlement before a verdict was reached. The average settlement was $440,165. Verdicts in favor of the plaintiffs (31%) were awarded an average of $1,131,189. Twentynine (50%) of the cases had verdicts in favor of the defendant surgeon. The most common surgeries that went to trial were mastoidectomy (48%), ossiculoplasty including stapedectomy (21%), and tympanoplasty (16%) (Fig. 1) .
The most common alleged injuries were hearing loss (45%) and facial nerve injury (38%) (Fig. 2) . Cases that alleged facial nerve injury were more than twice as likely to yield an outcome in favor of the plaintiff. There were 3 cases that reported patient death, with one of these 3 resulting in a plaintiff verdict. In that case, the patient allegedly had a questionable cardiac history. The surgeon failed to obtain a preoperative cardiovascular evaluation that the jury concluded would have revealed his condition and the risk of anesthesia. Of the cases found in favor of the plaintiff, the most common reasons cited were improper performance of the surgery (50%), failure to properly diagnose and treat (33%), and inadequate informed consent and delay in diagnosis (22% each) (Fig. 3) .
Case outcomes involving pediatric patients were not significantly different than those of adults ( p = 0.34), and adults received higher average indemnities ($1 million versus $232,000; p G 0.0003). Forty-eight cases reported the use of defense witnesses, and 32 of these were otolaryngologists. These did not have a statistically significant difference in case outcome ( p = 0.763). Also, there was no significant trend in monetary awards over the 30 years analyzed.
Information of alleged negligence was available in 53 cases (Table 1) . When stratified by type of legal allegation, none were associated with case outcome. Therefore, the type of negligence alone does not predict a final verdict.
Forty-five cases alleged either facial nerve injury or hearing loss. The average financial award for facial nerve injury was $693,775, hearing loss was $936,268, and facial nerve injury with hearing loss was $1,428,032. Among these, 40 cases reported the alleged negligence and were analyzed in detail.
Facial Nerve Injury Without Hearing Loss
Fourteen cases alleged facial nerve injury without hearing loss ( Table 2 ). Thirteen of the 14 cases were cited for improper performance, and 4 were cited for inadequate informed consent. In a 2004 stapes surgery case, the surgeon lost because he failed to mention facial nerve injury as a possible risk on the informed consent. There were 2 revision cases (a mastoidectomy and a tympanoplasty with ossicular chain reconstruction) where the surgeons transected the facial nerve and lost. In another case, the surgeon had mistakenly transected the facial nerve and had only performed 6 previous mastoidectomies. His dictation was 6 days after the surgery and listed incorrect anatomic landmarks. This resulted in a plaintiff verdict. Finally, a surgeon who had lost board certification and had questionable medical licensing in other states performed a mastoidectomy and transected the patient's facial nerve. The hospital was also charged with failure to adequately supervise, and the patient was awarded $2.1 million.
Hearing Loss Without Facial Nerve Injury
Twenty-one cases alleged hearing loss without facial nerve injury (Table 3) . Nine of the 21 cited inadequate informed consent, and 7 cited improper performance. One surgeon was brought to trial for failure to place pressure equalization tubes for chronic otitis media, which was alleged to cause hearing loss, and the plaintiff won $1.9 million. A 1999 case reported a patient with severe postoperative otalgia after stapedectomy. The surgeon eventually identified and treated a granuloma 7 weeks after surgery. The surgeon lost the case secondary to inadequate follow-up and poor documentation that did not reflect consideration of a granuloma. In another case, a 5-year-old female patient with recurrent otitis media with effusions and a chronic tympanic membrane perforation had an adenoidectomy and examination under anesthesia that diagnosed a cholesteatoma. The surgeon took 9 months to obtain a computed tomography (CT) scan, and then another month to perform the surgery, which resulted in hearing loss. The plaintiff was awarded $650,000 in 2001. Finally, a 2003 case of hearing loss and meningitis after mastoidectomy for cholesteatoma reached a verdict in favor of the plaintiff. The jury concluded that the surgeon did not adequately discuss alternative treatment options before the surgery.
Facial Nerve Injury and Hearing Loss
Five cases alleged both facial nerve injury and hearing loss (Table 4) . Interestingly, the 2008 case was the only one in our series that mentioned facial nerve monitoring. The plaintiff's sole argument for improper performance was the lack of facial nerve monitoring. The jury concluded that intraoperative facial nerve monitoring was not standard of care and sided with the surgeon. In 2 cases, the otolaryngologist was cited for delayed diagnosis. In one, the patient was treated for otitis media for 4 years before a (CT) scan was ordered and showed a cholesteatoma. In another case, the patient was treated for unilateral sensorineural hearing loss for 2 years before a magnetic resonance imaging (MRI) was ordered and showed a 2-cm vestibular schwannoma. Finally, 1 case was cited for improper performance, inadequate informed consent, and improper procedure. In this case, a resident met and consented the patient before surgery. A different resident (who had never met the patient) performed the surgery, transected the facial nerve, and caused a hearing loss. The informed consent was deemed invalid, and both the resident and attending were found negligent.
DISCUSSION
It is almost a certainty that a surgeon will be sued for malpractice sometime in their career. In a review of the Physicians Insurers Association of America (PIAA) datasharing report (DSR) from 1985 to 2010, surgeries involving the middle ear, inner ear, and mastoid ranked second in the top 5 otolaryngology procedures cited for improper performance (sinus surgery ranked first). They had an average indemnity payment of $211,459. Patients with disorders of the middle ear and mastoid received the highest payments of all otolaryngology procedures, averaging Alleged that stapdectomy caused granuloma, which was diagnosed 7 weeks after surgery, and revision was delayed. a Plaintiff argued that the physician deviated from the standard of care by not using a nerve monitor. The court found that such use was not standard of care. $299,917 (8) . This type of data captures claims made against insurance companies rather than civil trials against surgeons directly. Also, overall surgical malpractice claims payouts are rising nationwide (5). This was not the conclusion in our data, but rather that otologic surgery awards have been consistently high when negligence was found.
The majority of patients who experience negligent injury do not sue (9) . The data appear mixed for what happens when patients do seek litigation. A recent review of all otolaryngology lawsuits in the United States found that physicians were not liable in 82.8% of the cases (10) . Another retrospective analysis of United Kingdom data showed that 84% of closed claims in otology result in payment of damages (4) . Our data were specific for otologic surgery, had a wider date range, and used 2 large legal databases of cases in the United States. We found that surgeons are successful in 50% of otologic litigation cases brought against them. However, our health care and legal systems are structured in a way that we cannot know exactly how many otology lawsuits actually exist when analyzing specific databases alone. We are limited to analyzing cases deemed noteworthy enough to be included in a database. In an effort to capture a larger number of cases, two of the largest legal databases were queried. The major limitation of our study is that we do not know if our sample group applies to the population as a whole. Even so, these cases influence malpractice lawyers, and this type of litigation analysis may help educate physicians and reduce the burden of claims (4) .
Typically, malpractice claims fall into the categories of negligence and informed consent (11) .
Negligence
A person who alleges negligent medical malpractice must prove 4 elements: 1) the physician owed a duty of care, 2) the physician violated the applicable standard of care, 3) the person experienced a compensable injury, and (4) the injury was caused by the substandard conduct (5, 11) . Previous studies have shown that malpractice claims most frequently cite improper performance (5) . Our analysis showed the same as improper performance was the most common alleged negligence. However, in our data, there was no statistically significant correlation between legal allegations and verdict outcomes. Just because a plaintiff alleges negligence does not translate into a verdict in their favor.
Informed Consent
It is crucial to explain potential complications of surgery to inform the patient and to avoid possible litigation (12) . Lack of informed consent may lead to negligence, and its absence is considered battery (11, 13) . Proof of harm is not required as the surgery itself is considered battery without informed consent. However, a jury may reduce an award if the plaintiff is found to have a portion of the blame or found to be a willing participant in the surgery. For example, the surgeon is not held completely liable if the jury determines that the patient would have undergone the procedure even if they had known about the significant risks and feasible alternatives (11) .
For consent to be informed, the surgeon must advise the patient of the significant risks and the feasible alternatives to the procedure (11) . The patient must show an understanding of this, and the surgeon must answer all questions. It is the responsibility of the treating surgeon to perform informed consent. This interaction is also one of the most critical opportunities that we have to establish a positive rapport with our patients (13) . These discussions must be well documented to be suitable evidence (12) . Without documentation, the surgeon may not remember anythingVor be convincingVespecially if litigation is years after treatment.
Some states have a ''professional standard'' (measured by what a reasonable medical practitioner in the community would reveal under similar circumstances) to determine the adequacy of disclosure. The remaining states have a ''lay standard'' that requires a physician to disclose the risks and alternatives that a reasonably prudent patient would want to know before surgery (11) . Rather than focus on these standards, it seems most prudent to disclose all potential risks and benefits within reason. This provides the patient with the most information to become an autonomous decision maker in their care. Despite obtaining a thorough consent and performing the surgery correctly, good patient rapport and an honest bedside manner may be all surgeons have to protect themselves if injury occurs (14) .
Even the most skilled and knowledgeable surgeons have unfortunate outcomes, despite thorough preoperative counseling and preparation. Some of these injuries are worth describing in greater detail.
Facial Nerve Injury
Iatrogenic injury to the facial nerve is arguably the most devastating complication of ear surgery (1, 2) . Some authors have found the incidence of facial nerve injury in primary otologic procedures to be as high as 1% and 4% to 10% in revision cases (1) . As John House perfectly said, ''the best way to manage facial nerve injury is to avoid it.''(2) Proper training; a thorough understanding of anatomy; and correct, careful surgical technique are indispensible. As seen in some of our cases, the lack of any of these is a setup for failure, and some surgeons in this series betrayed themselves with dictations that put their poor knowledge and technique on display. Certain errors seem indefensible in a legal setting. These include thermal injury as a result of drilling with inadequate irrigation, inexperience at recognizing key landmarks, and failing to find the nerve in an area of normal anatomy and following it into the area of disease (4) . Despite this, a bad outcome is not necessarily indicative of malpractice, and unsatisfactory results alone can never be attributed to negligence (14) . However, the otologist has to be mindful of the facial nerve on every case. Should the dreaded happen, it is prudent to discuss further management with a colleague at once.
Although facial nerve monitoring is not legally the standard of care (as shown in one of our cases), its routine use should be adopted to reduce the risk of facial nerve injury during middle ear and mastoid surgery (15, 16) . The senior author (P. D. L.) uses it for all ear surgery other than tympanoplasty and primary stapedotomy and will even use it in tympanoplasty if planning to drill on the posteriorinferior ear canal. It has definitely been helpful on several occasions. We accept that it is no replacement for knowledge or skill, but it does add another level of safety with a complication that we otherwise make every effort to avoid. Additionally, the legal community also seems to recognize the controversial role of intraoperative facial nerve monitoring. As stated in the highly regarded legal treaties by Goldsmith (17) , intraoperative facial nerve monitoring may only serve to increase the time and cost of surgeries. That said, studies also show that facial nerve monitoring is cost effective (15, 16) .
Hearing Loss
Hearing loss was the most common alleged injury in our cases. Otolaryngologists are the physicians most frequently sued for causing hearing loss (18), which is not much of a surprise. Previous studies including medical as well as surgical treatment have shown that otolaryngologists are successful in most (70%) hearing loss litigation (18) . The surgeon was successful in about half of surgical hearing loss cases we reviewed. Only a small majority of otologists insist of having an audiogram within 3 months before surgery (12) . It is our recommendation to get a preoperative baseline audiogram within this reasonable time frame. The amount of hearing loss has been shown to correlate with higher payouts (18) . Because patients with severe hearing loss are more likely to succeed in their litigation, it seems that settlement should be considered more earnestly in these cases.
Granuloma
Granulomatous reaction after stapes surgery is rare. Surgeons should be ready to manage this situation notwithstanding its infrequency (19) . Interestingly, attorneys are instructed in a popular medicolegal reference book that a patient having a stapedectomy should be warned of the risk of sensory loss from granuloma (20) , which seems incongruent with what a typical otologist would say. A surgeon in one of these cases lost by allegedly not considering granuloma for almost 2 months, despite its mention in the informed consent.
Pediatric Patients
We all know that pediatric patients present unique surgical risks. Pediatric malpractice is low frequency but high severity (3) . Previous studies have shown that pediatric patients receive more favorable jury verdicts than their adult counterparts (18) . With surgical malpractice, children younger than 10 years receive larger payments than adults (5). This was not so with our cases where there was no significant difference. On average, adults in our cases received higher financial awards. This may be because adults are subject to larger risks. In our data, adults were more likely to have more invasive surgeries (mastoidectomy and ossiculoplasty versus tympanoplasty and myringotomy). Because of this, adults alleged hearing loss and facial nerve injuries more frequently. Overall, hearing loss and facial nerve injuries are the most debilitating to a patient. To the jury, it is the severity of the patient's disability, not the occurrence of an adverse event that is predictive of payment to the plaintiff (21) .
CONCLUSION
Injuries from otologic surgery, although infrequent, can be costly. Not surprisingly, most surgeons go to trial because of hearing loss and facial nerve injuries. Improper performance and inadequate informed consent are the most common overall allegations cited in malpractice trials. However, improper performance and failure to diagnose and treat are the most common allegations in cases yielding a verdict to the plaintiff. Our data also showed that individual allegations alone are not associated with case outcome. This should not discourage a surgeon from performing a necessary surgery by being too defensive. Rather, this should emphasize that a surgeon should evaluate their own abilities, refer when needed, appropriately inform the patient, and ensure the perioperative management is complete. In the cases we reviewed, a plaintiff usually won when there was a gross deviation from acceptable practice. Also, the large discrepancy between settlements and monetary awards with a verdict in favor of the plaintiff should encourage a surgeon to settle outside of court if clearly negligent in care. Finally, there is a recent legal precedent that facial nerve monitoring is not standard of care, but its routine use remains controversial with lawyers and surgeons. It is our hope that understanding the reasons surgeons go to trial may mitigate the risk of a lawsuit.
